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?????????, ??????? ????? ??????? ??????? ?? ? ????? ??? ????????, ???????? 
???????? ? ??????? ??. ?? ??? ??????? ????????????? ??????????????? ?????????, ? 
????? ???????, ?????????? ????????????? ????????? ? ????????????, ? ???????, 
????????????? ??????? ????????? (?????????? ??????? ???????? ??????????? 
??????????? ? ??.). ? ?????????? ??????????? ??????? ????????????? ??????? ?, 
??????????????, ??????? ???????? ?????? ? ??????? ?????????? ???????? 
????????????, ?????? ?? ??????? ? ????????? (15…20) ??? ????????? ????????????? 
?????? ??????? ??????? ??.  
???????????? ??? ?????? ?? ?????? ? ????????? ???????????? ??????? 
????????? ?????????? ? ??????? ??, ?? ? ? ????????????? ??????????, 
????????????? ? ???????? ?????? ??. ? ???? ????????? ??????? ??????? 
?????????? ?????????? ??? ?????????, ???????????? ??????????? ??????? ????????? 
???????? ? ??????? ?????????? ??????, ???????????????? ?????? ???????? ? ??????? 
??, ?????????? ???????? ???????? ? ??????????? ?? ???? ?????????? ? ???? 
??????????.  
????????? ???????? ??????? ???????? ? ??, ? ????????, ?????????? 
?????????? ?????? ????????, ????????????? ??????? ??????????? ??????? ??????? 
(????????????) ??????, ? ????? ????????????? ???????? ????????. ????????? ?????? ? 
?????????? ??????????????? ????????????? ???????? ?????????? ? ??? ??????? 
??????????? ?? ??????? ???????? ?????????????? ??????????? ????????, 
??????????? ???????? (?????????) ????? ?????? ?????? ? ????????? ????????????, 
???????, ? ???? ???????, ?????????????? ????????? ???????????.  
????????? ?????? ?????????????????? ???? ? ?? ??????????????? 
??????????? (??????????) ?????? ??????? ???????? ? ???????? «?????????» ??????? 
???????? ? ?????????? ??????? ??.  
???????? ???????? ????????????? ???? ???????? ????????? ???????? 
???????????? ?????? ????????, ???????? ?????????????? ???????? ????????, 
????????? ????? ????, ?????????? ??????????? ???? ????????, ?????? ??????????? 
?????????? ?? ?????????, ????????? ????????? ???????? ????????? ????????? 
??????????, ?????? ????????? ????? ?? ????????. 
??? ???????? ????????? ???????? ? ?????? ??????? ???????? ????????? ???? 
?? ?????????? ????????? ??????? ???????? ? ?????????? ??????? ????? ?????? 
??????????? ???????? ? ?????? ??????????, ?????? ??????????? ?????????? ?? 
?????????, ?????????? ???????????? ?????????? ????????? ?????????? (????? ??????, 
??????????? ?????????? ? ?.?.) [1-5].  
? ????????? ????? ??????????? ????????? ??? ? ???????? ??????? ????????? 
??????????, ??????? ????????? ???????????????? ????????????? ????????? ? 
?????????? ?????????????? ???????? ??????? ??? ???????????, ???????? 
???????????? ???????, ? ????? ?????? ?????????????? ? ????? ??????????? ??? ??? 
???? ?????????????. ??? ???????? ???? ??????????? ?????????????? ???????????? 
?????????????? ??????? ???????? ??????? ? ???????? ?? ?? ??????????, ????? 
????????????? ???????? ?????????? ? ????????? ????????????????.  
???? ???? ??????????? ????????? [7-9] ??????????????? ?? ??????????? 
?????????? ????????? ?????????? ?? ??????? ????????? ???????? ?????????????: 
????????? ?????? ??????? ?????? ??, ???????? ????????, ???????? ? ?. ?.  
? ?????????????? ??????????? ???????????? ??????????? ???? ????????????? 
??? ???????? ?????????? ?? ?????????? ???????? ????????????????. ??? 
?????????????? ?????? ???? ?????????? ?? ???????? ?????????????? ?????? ???????? 
? ?????? ?????? ?????????? ? ? ?????? ?????? ?????? ???????? ?? ??????????. 
ISSN 2409-9392     ??????? ? ?????????????????????? ???????????, ???????? ???????????????, ?????????????, 2015, ???. 28 
 
 11
????? ?? ?????????? ??????? ???? ???????????? ????????????? ?????????? 
????????? ?????????? ??? ???????? ???? ? ??. 
??? ????????????? ????????????? ???????? ? ?????? ?????? ???? ????????? 
???????????? ??????? ????????????? ?????????????????? ?????? ? ????????? 
??????????? ??? ????????? ??????? ??? ??????. 
??????????? ???? ? ????? ????????????. ????? ???????????? ???????? 
????????????????? ???????????? ?????? ????? ?? ?????? ??????? ?????????????????? 
?? ? ????????? ??????????? ? ??? ????????? ? ??????? ????? ????????? ??????. 
???????? ????????????. ????????? ?? ????????????? ? ????????? 
????????????????? ?????????????, ???? ??????????? ??????????? ?? ? ????????? 
??????????? ? ??????????? ??????????????? ? ???????? ????????????????. 
??? ?????????? ?????????????? ??????? ???????????? ???????? ?????, ??????? 
?? ?????????? ? ?????????????????? ?? ?????? ??????? ?????? ? ????????. ??? 
????????? ?????????????? ????????????? ?????? ? ????????? ??????????? ? ???????? 
???????? ?????? ???????????? ?? – 20?. ????? ????? ?????? ????????? 
???????????? ??????????????? ????????? ?? ??????????????????.  
? ???????? ????????????????? ???????????? ????????? ????????????????? 
?????????????????? ?????? ????? ??????????? ??? ???????? ??????????? 
?????????????, ? ????? ??????????? ??????? ???????????? ?????????????? 
????????? ?? ??????? ?????????????? ?????????????????? ??????.  
? ???????????? ? ????????????? ?????????? ????????????????? ???????????? 
???? ?????????? ???????????? ????????????? ????????????????? ? ????????? ??????? 
? ??????????? ?? ????????? ? ???????????????? ????????? ??????.  
? ?????????, ????????????????? ???????????? ???????????? ????????????? 
??????? ???????? ????????? ?????: 
?) ??????????? ?????? ?????, ??????????? ??????? ? ??????????? ????? (??? 
??????? ??????), ?? ?????? ??????????? ? ?????????? ???????; 
?) ??????????? ??????? ????????? ???????? ? ???????? ???????? ? ???????? 
??????? ??????, ?????????? ?????????????????? ???????? ? ??????????? ????? (??? 
??????? ??????) ?? ?????? ??????????? ? ?????????? ???????; 
?) ??????????? ?????? ????? ??????, ??? ?????????????? ????? ?? ?????? 
?????????? ???????; 
?) ??????????? ??????? ????????? ???????? ? ???????? ???????? ?????? ? 
???????? ??????? ?????? ?? ?????? ?????????? ???????; 
?) ??????????? ??????? ????? ??????? ? ????????? ?? ? ??????????? ??????????; 
?) ??????????? ??????? ???????? ????????, ?????????? ???????? ?? ???????? 
??????? ??????; 
?) ?????? ???????? ?????????? ???????? ? ????? ?????? ????????????? ?????? 
?????????????? ??????? ?? ???????? ????. 
?? ??????????? ?????? ?. ? ? ? ???????? ?????????????? ? ?????????? ??? 
?????????? ??????? ????? ?????? ? ??????? ???????? ???????? ?????? ? ???????? 
???????.  
????????? ??????????? ?? ??????????? ???????? ? ???????????? ? ???? 
12.1.026-80. 
????????????????? ???????????? ??????????? ??????????? ??????? [11] ?? 
????????????? ??????? ????? ???????? ??? ??? ?????????????? ????????????? ??????? 
??? ?????????? ??????????? ??????? ? ???????? ?????????. ????????? ?????? 
??????????? ? ????????? ?? 63 ?? ?? 8 ???.  
??? ????????? ??????? ????????? ????? ?? ??? - 6 (DS 1036-4/N), 
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?????????????? ?????? ??, ??? ?????????? ? ??????????? ???????? ??????????? 
????????????? ??.  
????????????? ????? ?????? ???????? ??????? ???-003?2 1 ?????? ???????? 
?? ???? 17187-81 ??? ?????? ???????????? ? ???????? ?????????????, 
??????????????? ??? ????????? ?????? ???? ?? ????????? ??????????????? ABC (CT 
??? 1351 - 78), ? ???????? ????????? 25-140 ??? 
?????????? ?????????????? ???????????? ? ???????????? ???????????????? 
????????? ??????, ? ????? ? ???????????? ???? 3-25-180-97. 
????????? ????????? ? ?????? ???????????? ?????????? ??????? 
???????????. ????? ???????? ???????? ???????????? ???? ? ?????????????? ???????? 
[1-6].  
????????? ?????? ????????????? ???? ??????? ?? ??????????????? 
????????????, ????????? ??????????? ???????? ? ????????????? ??????????? 
(??????????) ??????? ??????. 
?????? ???????????? ??????????, ? ????? ?????????? ??????????? ????????????? 
???????????? ???????, ??? ????? ?? ????????????? ??????????? ???????? ?????? 
???? ? ?? ???????? ????????????? ?????????? ??????????. 
?????????? ??????? ?????????? ????????? ?????????? ???????????? ? ????. 1.  
 
??????? 1 - ???????? ?????????????? ????????? ?????????? ????????? 
?????????? ? ????????? ??  
?????????????? ????????? 
???????????? ???????????? ????????? ????????? ??-20? 
«Master» 
??????????????-
??? ????? ? 
????????? 
??????????? 
1. ?????? ????????? ??????????, m , ??  4 4 
2. ?????????? ?????? ????????, z  11 11 
3. ??????? ????? - s? , ?? 0 0 
4 ???? ??????? ?????? ?? ??????????? ??????????, 
? , ???? 0 19 
5. ???????????? ?????????? wa , ?? 45 45 
6. ??????? ??????????? ??????????, d , ?? 44 46,53 
7. ??????? ???????? ??????????, bd ,?? 41,35 43,43 
9. ??????????? ?????? ??????? ????, ah  1,15 1,162 
10. ??????? ?????? ????????, ad , ?? 54,12 54,1 
11. ???? ??????? ?????????? - a? , ???? 40,18 36,61 
12. ??????? ??????, fd , ?? 33,88 33,9 
13. ??????? ???? ? ??????? ????????, nas , ?? 1,27 2,27 
14. ??????????? ?????????? ????????? ?????????? ?? 1,45 1,651 
15. ??? ?????????? 11.81 11,81 
18. ????? ????? ???????  18,70 17,98 
19. ?????? ????????, b , ?? 20 20 
20. ??????? ????? ??????, 0V ,??3 29,436 24,03 
21. ????? ??????? ??? ?? G , ?? 99,12 99,12 
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????? ????????? ?????????? ?????????????????? ?????? ???????????? ?? ???. 1. 
 
 
??????? 1 – ????? ?????????? ????????? ?????????? ? ????????? ??????? ?????????????????? ?????? 
??????? ????????, ??? ?????????????? ?????????????????? ?????? ? ????????? 
??????????? ??????????? ? ?????? ??????????? ????????? ? ??????????? ? 
????????? ? ????????.  
???????????? ??????????? ?????? ????? ?? ???????? ??????? ????????. 
?????????? ????????????????? ???????????? ??????? ????? ?????? ? ????????? 
??????????? ? ??????????? ?? ???????? ?? ?????? ?????????? ??????? ???????????? 


















































??????? 2 – ??????????? ?????? ????? 
?????????????????? ?????? ?? ???????? ??? 
?????? ???????? 
??????? 3 – ??????????? ?????? ????? ????????? 
?????? ?? ???????? ??????? ???????? ?? ?????? 
?????????? ??????? 
???????????? ?????? ????? ?????? ? ????????? ??????????? ??????????, ??? ? 
??????????? ???????? ??????? ???????? ???????? ?????? ?????? ?????????? ?? 
???????? ?? 1,5 ?? 6 ?? ? ??????????? ?? ??????????? ??????. ?????????? ??????? 
?????? ????? ?????????? ?? ??????? ???????? 2400 ??/??? (???. 2).  
???????????? ?????? ????? ????????? ?????? ?? ? ??????????? ?? ???????? 
??????? ???????? ??????????, ??? ?? ?????????? ??????? 1000, 1500 ? 2400 ??/??? 
??????? ????? ?????????? ?? ?????????? ???????? 10,0 ??? (???. 3), ????? ?????????? 
??? ??????? ????????. ?????? ?? ??????? ???????? 1920 ??/??? ??????????? 
?????????? ????????? ?????? ????? ??? ?????????? ???????? ?? 16,0 ???. 
???????????? ??????????? ?????? ????? ?? ??????? ????????. ??? 
??????????? ??????? ???????? ??????? ????? ?????? ? ????????? ??????????? 
?????????? ?? 4,5 ?? ?? 9 ?? ? ??????????? ?? ????????. ?????????? ???????? ?????? 
????? ?????????? ??? ???????? ?=16 ??? (???. 4). 

















































??????? 4 – ??????????? ?????? ????? ?????? ?? 
??????? ???????? ?? ??? ?????? ???????? 
??????? 5 – ??????????? ?????? ????? 
????????? ?????? ?? ??????? ???????? ?? ??? 
?????? ???????? 
?????????? ????????????????? ?????? ???????????? ?????? ????? ????????? 
?????? ? ??????????? ?? ??????? ??? ???????? ???????????? ?? ???. 5. 
?????? ???????? ?????????????? ?? ???. 4 ? ???. 5 ???????, ??? ??? ????????? 
0, 5,0 ? 10,0 ??? ??????????? ?????? ????? ?? ??????? ???????? ??????????? 
????????, ? ??????????? ??????? ???????? ?? 1000 ?? 2400 ??/??? ??????? ????? 
????????????? ?? 7-11 ???.  
???????????? ?????? ???? ??????. ?????? ???????? ???? ?????? ? ????????? 
??????????? ?????????? ??????? ??????? ???????? ? ??????? ?????? ?????? 
250…300 ?? ??? ??????? ???????? n=1000 ??/??? (???. 6).  
???????? ??????? ??? ?????????? ??????? ?????? ? ????????? ??????????? ? 
?????? ?????? ???????? z=11 ???????? ?????????????? ??? n=1000 ??/??? f???? =183 ??, 
























































??????? 6 - ??????? ???? ?????? ? 
????????? ??????????? ??? ?????? ???????? 
??? ??????? ???????? n=1000 ??/???. 
??????? 7 - ??????? ???? ????????? ?????? ??? 
?????? ???????? ??? ??????? ???????? n=1000 
??/???. 





























































??????? 8 – ??????? ???? ?????? ? ????????? 
??????????? ??? ?????? ???????? ??? ??????? 
???????? n=1500 ??/???. 
??????? 9 – ??????? ???? ????????? ?????? ??? 
























































??????? 10 – ??????? ???? ?????? ? ????????? 
??????????? ??? ?????? ???????? ??? ??????? 
???????? n=1920 ??/???. 
??????? 11 – ??????? ???? ????????? ?????? 
























































??????? 12 – ??????? ???? ?????? ? 
????????? ??????????? ??? ?????? ???????? 
??? ??????? ???????? n=2400 ??/???. 
??????? 13 – ??????? ???? ????????? 
?????? ??? ?????? ???????? ??? ??????? 
???????? n=2400 ??/???. 
????? ???????, ???????????? ???????? ?????? ????? ??? ??????? ????????  
n=1000 ??/??? ?????? ? ???????? ???????, ?.? ????? ????????????, ??? ???????? 
?????????? ???? ?? ?????? ?????????? ?????? ???????? ???????? ??????????.  
??????, ?? ???? ?????????? ??????? ???????? (???. 8, 10, 12) ??????????? 
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???????? ??????? ???????? ? ??????? 1200-1300 ??, ??? ????????? ?? ??????? ?????? 
?????????? ????, ????? ????????? ??????????. 
??????? ???? ????????? ?????? ??? ?????? ????????? ? ???????? ???????? 
???????????? ?? ???. 7, 9, 11, 13. 
?????????? ??????? ????, ?????????? ??? ??????? ???????? n=1000 ??/??? 
(???. 7) ????? ???????? ??????? ???? ????? – ?? ???????? 200-300 ?? ? ?? ???????? 
1000…1100 ??. ????? ??? ??????? ???? ?????????? ??? ???? ????????, ?? ??????? 
????????????? ?????????.  
???????? ??????? ??? ????? ?????? z=12 ??? ??????? ?????? ????? ????????? 
???????? ??? n=1000 ??/??? f????=200 ??, ??? n=1500 ??/??? f????=300 ??, ??? n=1920 
??/???  f????=384 ??; ??? n=2400 ??/??? f????=480 ??. 
?????? ???? ????????? ??? ?????? ? ???????? ????????, ??????? ?? ????????? 
??????????????? ????????? ????????? ?????? ??????. ?????? ???? – ??????? ?? 
???????? ???????? ??????????? ????????? ???? ?? ??????? ????????? (?? ?????? 
?????? ????????????? ?? ???????????). ??????????? ??????? ??????????? ? ?? 
???????? ???????? 1500, 1920 ??/??? (???. 9 ? ???. 11), ??????? ???? ? ????????? 
???????? ????? ? ??????? ??????? ??????. ??? ??????? n=2400 ??/??? (???. 13) ???? 
??????? ????? ????????? ? ????. 
????????? ??????? ????????????? ??????? ??? ?????? ????????. 
?????????? ????????? ??????? ????????????? ?????????????????? ?????? ? 
??????????? ?? ???????? ? ??? ????????????? ?????? ? ??????? ????????? ?????? 
???????????? ?? ???. 14. ????????? ???????? ?? ??????????? ???????? ???????? 
??????. 
???? ?? ???????? (???. 14), ??? ????? ???????? ??????? ???????? ??????? 
????? ?????????????????? ?????? ????, ??? ?????????.  
??? ???????????? ???????? ??????? ???????? (16,0 ???) ??????? ? ?????? 





























1. ???????????? ?????? ????? ?????? ? ????????? ??????????? ??????????, ??? 
? ??????????? ???????? ??????? ????? ?????? ?????? ?????????? ?? ???????? ?? 1,5 ?? 
6 ?? ? ??????????? ?? ??????????? ??????. ?????????? ??????? ?????? ????? 
?????????? ?? ??????? ???????? n=2400 ??/???. ??? ??????????? ??????? ???????? 
??????? ????? ?????? ? ????????? ??????????? ?????????? ?? 4,5 ?? ?? 9 ?? ? 
??????????? ?? ????????. 
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?????????? ???????? ?????? ????? ?????? ? ????????? ??????????? (91,5 ???) 
??????????? ??? ???????? 16,0 ??? ? ??????? ???????? n=2400 ??/???. 
?????? ???????? ???? ?????? ? ????????? ??????????? ?????????? ??????? 
??????? ???????? ? ??????? ?????? ?????? 250…300 ?? ??? ??????? ???????? n=1000 
??/??? ? ??????? ???????? ??????? ???????? ? ??????? ?????? 1200…1300 ??. 
2. ???????????? ??????? ????? ????????? ?????? ??-20? ??????????, ??? 
???????????? ???????? ?????? ????? 96,5 ??? ?????????? ??? ??????? ???????? 2400 
??/??? ? ???????? 5,0 ? 10,0 ???. ??? ?????????? ???????? 16,0 ??? ??????????? 
????????? ???????? ?????? ????? ?? ??????????? ?????????? ???????. ??????? 
??????????? ?????? ????? ????????? ?????? ?? ??????? ???????? ?????????? 
??????????? ????????????? ??????????? ???? ?? ??????? ???????? ?? ??????????? 
??????????? ???????. ???????????? ?????? ???? ????????? ??????, ?????????? ??? 
??????? ???????? n=1000 ??/??? ??????? ??????? ???? ????? – ?? ???????? 200-300 ?? 
? ?? ???????? 1000…1100 ??. ??? ??????? 2400 ??/??? ???? ??????? ????? ????????? ? 
????. ????? ??? ??????? ???? ?????????? ??? ???? ????????, ?? ??????? 
????????????? ?????????. 
3. ????????????? ?????? ?????????????????? ? ????????? ??????? ????????? 
??????????, ??? ??????? ???? ?????????????????? ?????? ???? ?? ???? ??????? ? 
????????? ? ????????.  
4. ??? ?????????? ???? ????????, ??? ??????? ???? ??????, ??????? ???????? 
???????, ? ??? ?????????? ?????????? ?????????? ???????? ???????????? ???? 
12.1.026-80, ???????? ?????????? ??????? ? ?? ????????? ??????? ?? ?????? 
???????? ???????????? ? ?????? ??????????? ?? ?????? ??????. ???????? ?????????? 
???? ???? ??????? ?????? ????? ? ?????? ?? ?????????? ?????? 3 ???, ?????????? 
???????? ???????? ?????? ????? ?????? ??????????.  
5. ???????????? ???????? ????????? ????????????, ??? ? ??????? ? ????????? 
??????????? ????? ????? ?????? ????????? ???? ????? ????????? ??????????, 
??????? ???????? ?????????? ????????? ? ?????? ???????????? ????? ? ????? 
??????? ?????, ??????????? ???????. ????????? ? ???????????? ?????????????? 
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Experimental Research of the Noise Spectrums of a Gear Pump with Helical Toothing  
 
The objective of the work is the experimental testing of the noise level by the lines of spectrum of the 
experimental gear pump with helical toothing and the comparison with the noise level of a serial pump. 
The article presents the results of tests of noise characteristics of the experimental gear pump with 
helical toothing. The levels of noise, noise spectrums of the experimental gear pump with helical toothing and a 
serial pump of the analogical size with straight toothing were investigated using different operating modes. The 
comparative analysis of noise characteristics of the pumps under different load was carried out in order to 
estimate the efficiency of using helical toothing in gear pumps from the point of view of noise reduction. 
Experiments of the noise level of a gear pump with helical toothing showed that with the increase of 
pressure of hydraulic fluid the level of noise slowly increases from 1,5 to 6 dB depending on speed mode. The 
highest noise level of a pump with helical toothing (91,5 dB ???) is noticed under the pressure of 16,0 MPa and 
rotation frequency n=2400 revolutions per minute. 
The comparative analysis of the experimental pump and a serial pump enables to state that the noise 
level of the experimental pump is lower in all operating modes compared to the serial pump.  
During tests it was marked that the noise level of the stand which is a barrier is quite high and under 
some operating modes it is close to the noise level of the experimental pump on the stand.  
toothing, gear pump, noise 
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Selection of a processing medium for the finishing 
antifriction nonabrasive treatment 
The article includes the systematized information on processing mediums used for FANT. The role of 
processing medium components for producing antifriction coatings with the complex of tribotechnical properties 
has been shown. On the basis of well-known compositions, conditions for coating formation as well as the 
functional and technological requirements for FANT processing mediums, the procedure has been proposed for 
developing and choosing the composition of processing medium for laying the coatings by applying FANT 
method. 
finishing antifriction nonabrasive treatment, processing medium, composition, coating 
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